Biopsies are necessary for the management of duodenal tumors. However, the most suitable targets for biopsy are not known. An 82-year-old woman who regularly visited our hospital for rheumatoid arthritis underwent abdominal ultrasonography. This screening revealed a dilated pancreatic duct. Magnetic resonance cholangiopancreatography was performed, and dilatation of the pancreatic duct was confirmed. The patient underwent duodenoscopy to investigate the possibility of obstruction of the papilla of Vater. The examination revealed an elevated lesion around the papilla of Vater. Endoscopic ultrasonography and a 20-MHz miniprobe were used to investigate the depth of the invasion. The common bile and pancreatic ducts were intact. The mucosal and submucosal borders were indistinct; however, the border between the submucosa and muscularis propria was clear, suggesting that the muscularis propria was intact. Magnifying endoscopy was used to examine the surface of the elevated lesion, which revealed a depressed lesion. A biopsy specimen of the depressed lesion was taken, and the tumor was diagnosed as an adenocarcinoma. Another biopsy specimen from a non-depressed lesion was diagnosed as an adenoma. The patient was diagnosed with duodenal adenocarcinoma, and was recommended surgery. She declined surgery and was followed up for 34 months. Because it is possible for depressed lesions of duodenal tumors to be adenocarcinomas, biopsy specimens should be obtained from depressed lesions of duodenal tumors.
Introduction
Duodenal tumors are extremely rare, with only 0.1% prevalence according to upper gastrointestinal endoscopy screenings [1, 2] . Duodenal tumors may be adenomas or adenocarcinomas; however, most are adenomas in the descending portion [3] . Patients with ampullary tumors typically present with jaundice or pancreatitis due to obstruction of the common bile duct, sometimes even in the early stages. Non-ampullary tumors are hard to diagnose because they are typically non-symptomatic. They may present as an obstruction of the duodenum or bleeding at advanced stages. Adenomas generally require endoscopic treatment or close follow-up [4] . However, adenocarcinomas typically require surgical treatment [5] . The management also differs between adenomas and adenocarcinomas. Therefore, an accurate diagnosis is necessary for the appropriate management of duodenal tumors [6] .
The differentiation between adenomas and adenocarcinomas remains difficult [7] . Biopsy with endoscopy is a good method for pathological diagnosis. However, the diagnostic accuracy is limited [8] . For instance, T1a adenocarcinomas are present in 13.5% of adenomas [9] . It is, therefore, important to obtain biopsy specimens from portions of adenocarcinoma to ensure their accurate diagnosis.
We diagnosed a case of duodenal adenocarcinoma with a biopsy specimen obtained from a depressed lesion on the duodenal tumor. The findings of our case suggest that depressed lesions may be suitable targets for biopsy.
Case Presentation
An 82-year-old woman regularly visited National Hospital Organization Shimoshizu Hospital for rheumatoid arthritis. She underwent abdominal ultrasonography screening (SSA-700A; Toshiba Medical Systems, Otawara, Japan) with a 3.75-MHz curved-array probe (PVT-375BT; Toshiba Medial Systems). This examination revealed a dilated pancreatic duct ( fig. 1a) . To investigate the possibility that the pancreatic duct was stenotic or obstructed, she underwent magnetic resonance cholangiopancreatography (Achieva, software version 3.2.2.; Philips Medical Systems, Best, The Netherlands). This imaging indicated that the dilated pancreatic duct was not stenotic or obstructed ( fig. 1b) . A duodenoscopy (JF-260V; Olympus, Tokyo, Japan) revealed an elevated lesion around the papilla of Vater ( fig. 1c ). Upper gastrointestinal series showed that the lesion had an irregular surface and was located in the descending portion of the duodenum ( fig. 1d ). These findings suggested the presence of a duodenal tumor around the papilla of Vater.
Endoscopic ultrasonography (GF-UCT260; Olympus) was performed to investigate the depth of the tumor invasion of the common bile and pancreatic ducts. Both ducts were intact fig. 2a) . A 20-MHz mini-probe (UM-3R-3; Olympus) was used to examine the depth of invasion of the wall of the duodenum. The border between the mucosa and submucosa was not clear; however, the border between the submucosa and muscularis propria was clear ( fig.  2b ). This finding suggested that the tumor was restricted to the mucosa and submucosa, and that the muscularis propria was intact.
A magnifying endoscopy was used to examine the surface of the tumor (GIF-H260Z; Olympus). The surface pattern was regular. A depressed lesion was observed with white light ( fig. 3a) and narrow-band imaging (fig. 3b) . A biopsy specimen obtained from the depressed lesion ( fig. 3c) revealed an adenocarcinoma (fig. 3d) . Another biopsy specimen obtained from a non-depressed portion of the elevated lesion ( fig. 3e) revealed an adenoma  (fig. 3f) .
The patient was informed about the duodenal adenocarcinoma diagnosis, and surgery was recommended. However, she refused surgery. She visited our hospital regularly, and was followed up for 34 months. No additional symptoms developed, such as jaundice, bleeding, or obstruction of the duodenum.
Discussion
Biopsies are the most important tools for the diagnosis of adenoma and adenocarcinoma [10] . It is, however, difficult to target a particular portion of the adenocarcinoma with upper gastrointestinal endoscopy. Random biopsy of duodenal tumors is not practical for the efficient differentiation of adenomas and adenocarcinomas [11] . Magnifying endoscopy narrowband imaging has been proposed as a method to investigate duodenal tumors to diagnose adenomas or adenocarcinomas [12, 13] . Uchiyama et al. [7] reported that pinecone/leafshaped villi or irregular/non-structured duodenal tumor surfaces strongly correlate with adenomas or adenocarcinomas. Kikuchi et al. [14] classified tumor surfaces as monotype or mixed-type on the basis of the presence of a single pattern. However, despite these efforts, it remains difficult to differentiate adenomas from adenocarcinomas by observation with upper gastrointestinal endoscopies. It is also difficult to target a portion of adenocarcinoma for biopsy.
In our patient, a biopsy specimen from the depressed lesion on the tumor surface was diagnosed as an adenocarcinoma. However, a biopsy specimen from a non-depressed lesion was diagnosed as an adenoma. These results suggest that depressed lesions in duodenal tumors may be adenocarcinomas. Kakushima et al. [15] retrospectively analyzed 84 superficial duodenal tumors. They reported that duodenal tumors with depressed lesions were significantly correlated with adenocarcinomas. However, they did not analyze the diagnoses of biopsy specimens obtained from depressed lesions of duodenal tumors. To our knowledge, no reports have compared the diagnoses of biopsy specimens from depressed and non-depressed lesions. In our case, the depressed lesion was very clearly an adenocarcinoma. Our case also suggests that depressed lesions should be targeted for a biopsy for the diagnosis of adenocarcinomas.
Based on the findings of this report, biopsy specimens should be obtained from depressed lesions on elevated lesions in the duodenum. Magnifying endoscopy may be useful to determine the biopsy target. 
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